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CIRCULARLY POLARISED STRAND ANTENNA 

The invention relates to circularly polarised 
antennas, and more exactly antennas that have a revolution 
radiation pattern around an . axis and that have a maximum 
radiation in the plane perpendicular to the direction of 
5 this axis. 

The invention relates more specifically to patch 
technology antennas . 

The concept of the printed antenna (or patch antenna 
or microstrip antenna,) appeared in 1953 with DESCHAMPS 
10 [1] , and the first embodiments were produced in the 1970s 
by HOWELL and NUNSON [2] . 

Patch or printed antennas bring together all the 
aerials made in accordance with a technology that consists 
in placing a metal conducting wire above a ground plane. 
15 This metal conducting wire constitutes the radiating 
element of the antenna and is of reduced dimension and may 
be arbitrary in shape. In practice, it is often of a simple 
geometry such as a square, a rectangle, as disk, or a ring. 
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This type of antenna has the advantages of 
microstrips: low mass and small space requirement, planar 
structures that can be configured, the possibility of mass 
production thus allowing inexpensive production. 
5 This technology has therefore seen wide applications 

in fields such as aeronautics, space technology, general 
public communications (mobile telephone antennas) , etc 

Patch antenna technology is very widely disseminated 
in international reference works: [5] , [6] , [7] . 

10 The purpose of the invention is to improve existing 

antennas and to propose an antenna which is simple to make, 
and of reduced size, while providing a natural circular 
polarisation which is particularly clear. 

This purpose is obtained according to the invention by 

15 means of an antenna made in patch technology that includes 
a series of strands located substantially in one and the 
same main plane, each of the strands being supplied with 
power by one of the same conducting wire, characterised in 
that each of the strands describes an initial segment which 

20 is radial relative to a geometric axis perpendicular to the 
main plane, then each of the strands is extended in a 
circle arc centred on this geometric axis, then again 
describes a substantially radial segment, directed in the 
direction of the geometric axis, thus running alongside a 

25 radial segment of the neighbouring strand without touching 
it . 

Other characteristics, purposes and advantages of the 
invention will emerge from reading the following detailed 
description given with reference to the single appended 
30 figure, representing in perspective, in the form of an 
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exploded structure developed in volume for greater clarity, 
an antenna according to a preferred alternative of the 
invention. 

In this figure, the antenna is constituted by three 
5 main elements, namely a rigid and rectilinear feed line 
100, an array 200 of four radiating strands, and a ground 
plane 300. The four strands, given the reference numbers 
210, 220, 230 and 240, are located in a plane perpendicular 
to the axis of the wire 100, and the ground plane 300 is 

10 placed parallel to the main plane of the strands. The 
general shape delimited by the strands and the ground plane 
300 are both centred geometrically on the power wire 100. 

The wire 100 therefore here defines the principal axis 
of symmetry X of the antenna. 

15 Each strand 210, 220, 230, 240 is electrically 

connected to the wire 100.' From the power wire 100 each 
strand presents a form similar to that of the strand 210, 
which will now be described. The strand 210 first of all 
describes an initial segment 210 which is here strictly 

20 radial and which ends at a distance from the axis X with an 
elbow 213, an elbow 213 which then initiates the circle arc 
part 214 of the strand under consideration 100. 

This part or circle arc segment 214 here describes an 
angle of 90° around the axis, so as to end again with a 

25 right angled elbow 215. This second elbow 215 then 
initiates a terminal segment 216 of the strand under 
consideration directed towards the axis of symmetry X, 
stopping in proximity to the axis 100 without touching it. 

Each of the strands has the same configuration, the 

30 circle arc part revolving around the axis 100 in one and 
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the same direction (trigonometric or inverse trigonometric) 
for each strand. Each strand here revolves in the inverse 
trigonometric direction relative to the axis X. 

The array of strands defines by its contour a separate 
5 circular shape in four 90° arcs. Each of the strands 
describes, by its two rectilinear segments and its circle 
arc segment, the contour of a quarter constituting the 
quarter of a disk. 

These quarters are directly next to each other side- 
10 by-side, and since the strands all have the same inverse 
trigonometric direction, each radial segment which is 
connected to the central wire has a radial segment running 
alongside which is itself not connected to the power wire 
100 . 

15 In this way, not only all do the four strands 210 to 

24 0 define a general circular configuration around this 
geometric axis X but each of these strands additionally 
describes two substantially radial segments, located 90° 
one from the other, and each running alongside a 

2 0 neighbouring segment belonging to a neighbouring strand. In 
this way, the array of strands 210, 220, 230 and 240 forms 
four pairs of parallel radial segments, each considered 
segment of a pair belonging to a different strand. These 
pairs of parallel segments are present every 90° around the 

25 axis of symmetry of the antenna. 

The power wire 100 is here a rectilinear wire stopping 
at the centre of the strands, and not extending beyond the 
plane of these. 
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This power wire 100 is constituted by the central 
conductor of a coaxial cable. The outer armature 150 of 
this coaxial cable itself stops well before the internal 
conductor of the coaxial cable. 
5 The external coaxial armature 150 is in electrical 

connection with the ground plane 300, which forms a 
conducting disk of the same diameter as the circle of the 
strands and parallel to it. This full disk 300 is at a 
distance from the strands which is of the order of the 
10 diameter of the circle described by these strands. 

The external armature of the coaxial cable connecting 
it to a potential different from that supplying power to 
the strands. 

In this way the two conductors 100 and 150 of the 
15 coaxial cable are connected to the terminals of an electric 
power source, not shown here, which is located beyond the 
ground plane 3 00, opposite the strands. The ground plane 
300 is therefore found between this source and the plane of 
the strands . 

2 0 The power source not shown may be made for example 

with the help of a printed circuit in planar technology, a 
power source according to this technology being able 
alternatively to be placed in any part of the antenna, for 
example in the plane of the strands or in the ground plane 

25 300. 

The mechanical axis constituted by the power wire 100 
is also the axis of symmetry of the. radiation pattern. A 
maximum radiation is emitted on the horizon, in other words 
axially around the wire 100 and in the direction of the 
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plane of the strands, while a minimum radiation is present 
in the direction defined by the axis of symmetry. 

On a fairly wide relative frequency band (>10%) , the 
antenna generates a natural circular polarisation. Indeed, 
5 on this frequency band, the central part of the antenna, 
and in particular the vertical power wire 100 of the 
antenna generates a component of the electromagnetic field 
polarised vertically having a maximum of the horizon. 

The peripheral part in circle form of the antenna 
10 itself generates a component of the electromagnetic field 
polarised horizontally having also a maximum of the 
horizon . 

The gain obtained with this antenna is typically 2 dB 
for angles of elevation between 0° and 60°. 
15 The geometry of the antenna additionally makes it 

possible to obtain a phase shift of 90° between these two 
radiated components and one and the same amplitude for each 
of them. 

Circular polarisation is therefore obtained with a 
2 0 maximum directed to the horizon. The sense of winding of 
the strands determines the principal polarisation. In this 
way the inverse trigonometric direction of winding as shown 
here implies a right-hand circular polarisation. 

Each strand has a length of about a half wavelength at 
25 the working frequency, in other words of the order of a 
half wavelength at the frequency favoured for this antenna. 

In order to widen the operational frequency band, 
additional strands may be superposed to the four initial 
strands. These additional strands may or .may not be 
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connected electrically to the initial strands and may or 
may not be of the same size as the initial strands. 

A multi- frequency mode operation is also possible, 
either by stacking several arrays of strands as described 
5 here, preferentially along parallel superposed planes of 
different diameters, or by using a multiplexer connected to 
an array of coplanar strands. 

The total thickness of the antenna proposed is small 
considering the wavelength (typically of about 0 . 04X) , 
10 which makes it compact. 

The antenna shown here is very compact since its 
strands are folded back. 

The external diameter of the circle made up of the 
four radiating strands is about 0.25A,, where X is the 
15 favoured working wavelength for this antenna. 

Such a small diameter makes it possible to have a 
reduced space requirement for the antenna from the 
wavelength viewpoint . 

The different elements of this antenna may be made of 
20 metal. 

The mass of this antenna, already small, may, through 
the choice of an adapted material, be even smaller. 

The antenna is powered through a single wire and no 
additional phase- shift ing circuit is necessary for its 
25 operation which makes it a simple structure to produce both 
from the electrical point of view and from the mechanical 
point of view. 

This antenna and particularly the array of strands is 
easy to make in patch technology, in other words for 
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example, by making the array of strands in the form of a 
printed circuit of a substrate film. 

More generally, the antenna according to the invention 
is easy to make by mass production. 
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